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ORAL APPLIANCE FOR MAINTAINING STABILITY OF 
ONE OR MORE ASPECTS OF A USER'S MASTICATORY SYSTEM 

RELATED APPLICATIONS 

This application is a continuation-in-part of pending U.S. Application No. 
10/308,31 1> entitled "Oral Appliance for Maintaining Stability of One or More 
Aspects of a User's Masticatory System," filed December 2, 2002, now pending, 
which is a continuation-in-part of pending U.S. Application No. 10/193,392, entitled 
"Oral Appliance for Maintaining Stability of One or More Aspects of a User's 
Masticatory System," filed July 11, 2002, now pending. 

TECHNICAL FIELD 

This invention relates generally to oral appliances and in particular to an oral 
appliance for maintaining stability of one or more aspects of a user's masticatory 
system. 
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BACKGROUND 

Many people experience problems resulting from improper positioning of the 
temporomandibular joint and associated musculature. For example, grinding of teeth 
during sleep, a very common condition resulting from improper positioning of the 
5 joint and associated musculature, may lead to excessive wear of teeth, loose teeth, 
rotation or migration of teeth, cracked or broken teeth, headaches, pain or tenderness 
of the joint and associated musculature, popping or clicking of the joint, deterioration 
of the joint, or other problems associated with the masticatory system. As dental 
technology advances and people demand more effective treatment options, reducing 

1 0 or eliminating such problems becomes increasingly important. 

Previous oral appliances for treating such problems include a single upper or 
lower arch customized to conform to a user f s upper or lower teeth, respectively. In 
use, the single arch prevents the user's upper and lower teeth from grinding against 
one another during sleep. Although such oral appliances reduce or eliminate certain 

15 symptoms of grinding (e.g., excessive wear of the teeth), they typically do very little 
if anything to address the underlying physiological cause - improper positioning of 
the temporomandibular joint and associated musculature - and may even exacerbate 
the situation in some cases. Furthermore, natural physiological triggers based on the 
manner in which forces are applied to the teeth may affect the joint and associated 

20 musculature such that problems, such as deterioration of the joint, continue despite 
use of such oral appliances. 

These effects may be minimized if oral appliances are carefully constructed 
such that all the opposing lower (or upper) teeth contact the upper (or lower) arch at 
the same time when the user bites down. However, this is often difficult and time- 

25 consuming even for highly skilled dentists or other clinical professionals. Moreover, 
the positions of the opposing lower (or upper) teeth may continue to shift in response 
to repeatedly contacting the upper (or lower) arch when the user bites down, which 
may necessitate adjustment or re-construction of the oral appliance such that all the 
opposing lower (or upper) teeth again contact the upper (or lower) arch at the same 

30 time when the user bites down. As this cycle perpetuates, additional instability and 
deterioration of the user's masticatory system may occur. 
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These and other deficiencies have made previous oral appliances inadequate 
for the needs of many users. 
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SUMMARY OF THE INVENTION 

The oral appliance of the present invention may reduce or eliminate problems 
and disadvantages associated with previous oral appliances. 

According to one embodiment, an oral appliance for maintaining stability of 
5 one or more aspects of a user's masticatory system includes a first arch adapted to 
receive at least some of the user's teeth and a second arch adapted to receive at least 
some of the user's teeth. The first arch includes an anterior substantially planar region 
proximate a midline of the first arch. The second arch includes an anterior bearing 
platform located proximate a midline of the second arch, elongated in an anterior- 

10 posterior direction, and operable to contact the anterior substantially planar region of 
the first arch when the user bites down with the oral appliance inserted in the user's 
mouth and the user's temporomandibular joint in its proper natural position to help 
maintain stability of one or more aspects of the user's masticatory system. 

According to another embodiment, a method is provided for constructing an 

1 5 oral appliance for maintaining stability of one or more aspects of a user's masticatory 
system. The method includes forming a first arch adapted to receive at least some of 
a user's teeth, the first arch comprising an anterior substantially planar region 
proximate a midline of the first arch. The method further includes forming a second 
arch adapted to receive at least some of the user's teeth, the second arch comprising an 

20 anterior bearing platform located proximate a midline of the second arch, elongated in 
an anterior-posterior direction, and operable to contact the anterior substantially 
planar region of the first arch when the user bites down with the oral appliance 
inserted in the user's mouth and the user's temporomandibular joint in its proper 
natural position to help maintain stability of one or more aspects of the user's 

25 masticatory system. The constructed oral appliance includes the first and second 
arches. 

According to another embodiment, a method is provided for monitoring 
stability of one or more aspects of a user's masticatory system. An oral appliance is 
provided that includes a first arch and a second arch each adapted to receive at least 
30 some of the user's teeth. The first arch is operable to contact the second arch at only 
an anterior bearing platform of the second arch when the user bites down with the oral 
appliance inserted in the user's mouth and the user's temporomandibular joint in its 
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proper natural position to help maintain stability of one or more aspects of the user's 
masticatory system. The anterior bearing platform is located proximate a midline of 
the second arch and elongated in an anterior-posterior direction. The oral appliance is 
inserted into the user's mouth and an impression material is introduced between the 
5 first and second arches. A first impression record is created using the impression 
material, indicating that the first arch is operable to contact the second arch at only the 
anterior bearing platform when the user bites down with the oral appliance inserted in 
the user's mouth and the user's temporomandibular joint in its proper natural position. 
At a subsequent time, the oral appliance is again inserted into the user's mouth and an 

10 impression material is again introduced between the first and second arches. A 
second impression record is created using the impression material, indicating whether 
the first arch is operable to contact the second arch at only the anterior bearing 
platform when the user bites down with the oral appliance inserted in the user's mouth 
and the user's temporomandibular joint in its proper natural position. The second 

15 impression record is compared to the first impression record. If the second 
impression record matches the first impression record, it may be determined that one 
or more aspects of the user's masticatory system have remained stable over a period of 
time between creation of the first and second impression records. 

Particular embodiments of the present invention may provide one or more 

20 technical advantages. For example, in particular embodiments, an oral appliance is 
provided with upper and lower arches that may be constructed and "balanced" such 
that a first arch contacts a second arch only at one or more bearing structures, and 
such that the first arch contacts all one or more bearing structures at substantially the 
same time (where multiple bearing structures are provided) when the user bites down 

25 and the user's temporomandibular joint is in its proper natural position. When the oral 
appliance is in use, the one or more bearing structures may be permitted to move 
substantially freely within corresponding substantially planar regions. However, in 
particular embodiments, due to the natural movement of the user's lower jaw about 
the joint, only a single anterior bearing structure remains in contact with its 

30 corresponding anterior substantially planar region when the user is not biting down 
and the lower jaw is retracted. In particular embodiments, the single anterior bearing 
structure is formed such that it remains in contact with its corresponding anterior 
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substantially planar region regardless of positioning or movement of the lower jaw. 
In particular embodiments, the anterior bearing structure is an anterior bearing 
platform, elongated in the anterior-posterior direction, provided on the lower arch. 
This may allow the lower jaw to be extended or otherwise moved in an anterior 
5 direction to a significant extent while maintaining at least a posterior portion of the 
anterior bearing platform in contact with the corresponding anterior substantially 
planar region. Because the oral appliance ensures that the joint is in its proper natural 
position when the user bites down, particular embodiments may not only reduce or 
eliminate the symptoms of grinding of the teeth (e.g., excessive wear of the teeth), but 

10 may further address and remediate the underlying physiological cause - improper 
positioning of the joint and associated musculature. 

In particular embodiments, the present invention may eliminate the difficult 
and time-consuming task of constructing an oral appliance such that: (1) where two 
arches are provided, a significant portion of the surface of the upper (or lower) arch 

15 substantially simultaneously contacts a significant portion of the opposing surface of 
the lower (or upper) arch, or (2) where a single arch is provided, the surface of the 
upper (or lower) arch substantially simultaneously contacts all or most of the user's 
opposing lower (or upper) teeth. The use of posterior bearing structures in addition to 
an anterior structure may reduce the amount of force transferred to the joint when the 

20 user bites down to approximately five percent of the force applied, which may be 
approximately the same as if the entire surfaces of first and second arches contacted 
each other at the same time. Thus, in particular embodiments, the present invention 
may provide the same or similar advantages as such an arrangement, while reducing 
the complexity and time involved in construction. In addition, the use of one or more 

25 bearing structures and corresponding substantially planar regions may allow the first 
and second arches to be thinner and more comfortable to wear. 

In particular embodiments, a dentist or other clinical professional may monitor 
the stability of the user's temporomandibular joint, associated musculature, teeth, or 
one or more other aspects of the user's masticatory system over time according to a 

30 series of impression records created using the oral appliance. For example, if the 
monitoring indicates that the joint has remained sufficiently stable over a period of 
time between the creation of successive impression records, then the dentist or other 
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clinical professional may be comfortable finalizing the user's case. If not, then the 
dentist or clinical professional may wish to modify the oral appliance, such as by 
modifying one or more bearing structures, to attempt to achieve such stability. In 
particular embodiments, monitoring may be conducted in connection with the initial 
fitting and construction of the oral appliance, such as over a period of less than one 
hour. In particular embodiments, monitoring may be conducted over a longer period, 
such as over a period of between one week and one year. In particular embodiments, 
such monitoring may allow a dentist or other clinical professional to make more 
effective treatment decisions and more accurately predict the likely effects of those 
decisions. 

Certain embodiments may provide all, some, or none of these advantages. 
Certain embodiments may provide one or more other advantages, one or more of 
which may be apparent to those skilled in the art from the figures, descriptions, and 
claims included herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present invention and advantages 
thereof, reference is now made to the following description taken in conjunction with 
the accompanying drawings, in which: 
5 FIGURE 1 illustrates a top perspective view of an example oral appliance, 

with three bearing structures including an anterior bearing platform, for maintaining 
stability of one or more aspects of a user's masticatory system; 

FIGURE 2 illustrates a bottom perspective view of an example oral appliance, 
with three bearing structures including an anterior bearing platform, for maintaining 
10 stability of one or more aspects of a user's masticatory system; 

FIGURE 3 illustrates a front view of an example oral appliance in which an 
upper arch contacts a lower arch at only three bearing structures including an anterior 
bearing platform; 

FIGURE 4 illustrates a side view of an example oral appliance in which an 
1 5 upper arch contacts a lower arch at only three bearing structures including an anterior 
bearing platform; 

FIGURE 5 illustrates a top perspective view of an example oral appliance, 
with a single anterior bearing platform, for maintaining stability of one or more 
aspects of a user's masticatory system;' 
20 FIGURE 6 illustrates a bottom perspective view of an example oral appliance, 

with a single anterior bearing platform, for maintaining stability of one or more 
aspects of a user's masticatory system; 

FIGURE 7 illustrates a front view of an example oral appliance in which an 
upper arch contacts a lower arch at only a single anterior bearing platform; 
25 FIGURE 8 illustrates a side view of an example oral appliance in which an 

upper arch contacts a lower arch at only a single anterior bearing platform; 
FIGURE 9 illustrates an example impression record; 

FIGURE 10 illustrates an example method of constructing an oral appliance 
for maintaining stability of one or more aspects of a user's masticatory system; and 
30 FIGURE 1 1 illustrates an example method of monitoring stability of one or 

more aspects of a user's masticatory system using an oral appliance. 
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DESCRIPTION OF EXAMPLE EMBODIMENTS 

FIGURES 1 and 2 illustrate top perspective and bottom perspective views, 
respectively, or an example oral appliance 10 for maintaining stability of one or more 
aspects of a user's masticatory system. Aspects of the masticatory system include at 
5 least the temporomandibular joint, associated musculature, and the teeth, although in 
certain embodiments of the present invention oral appliance 10 may benefit one or 
more other aspects of the masticatory system. Oral appliance 10 includes an upper 
arch 12 adapted to receive at least some of a user's upper teeth and a lower arch 14 
adapted to receive at least some of the user's lower teeth. Arches 12 and 14 may be 

10 any arches suitable for dental uses. Arches 12 and 14 are preferably high quality 
custom arches that have been customized to fit the definition of a particular user, for 
example, from "stone" models using an acrylic, composite, or other material suitable 
for high quality orthodontic applications. In the alternative, for example, arches 12 
and 14 may be formed from a deformable "boil-and-bite" material that is heated to a 

15 temperature sufficient to place arches 12 and 14 in a deformable state. Arches 12 and 
14 may then be inserted in the user's mouth, conformed to the user's teeth when the 
user bites down, removed from the user's mouth, and allowed to cool and harden. 
Although particular examples are described for purposes of illustration, the present 
invention contemplates arches 12 and 14 being formed in any appropriate manner and 

20 using any appropriate material according to particular needs. 

In one embodiment, as shown in FIGURES 1 and 2, lower arch 14 includes at 
least three bearing structures 16 - anterior bearing platform 16a, right posterior 
bearing point 16b, and left posterior bearing point 16c. In this embodiment, upper 
arch 12 includes at least three corresponding substantially planar regions — anterior 

25 substantially planar region 22a, right posterior substantially planar region 22b, and 
left posterior substantially planar region 22c. Anterior bearing platform 16a and 
corresponding anterior substantially planar region 22a are preferably located on or 
otherwise proximate midlines of arches 12, 14, with posterior bearing points 16b, 16c 
and corresponding posterior substantially planar regions 22b, 22c being located 

30 distally from these structures. 

As shown, anterior bearing platform 16a is elongated in the anterior-posterior 
direction, which may allow the lower jaw to be extended or otherwise moved in an 
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anterior direction to a significant extent while maintaining at least a posterior portion 
of anterior bearing platform 16a in contact with the corresponding anterior 
substantially planar region 22a. The bearing surface of anterior bearing platform 16a 
may have any suitable width, length, and shape, provided it is elongated in an 
5 anterior-posterior direction. For example, although referred to as a "platform," the 
bearing surface of anterior bearing platform 16a may have a narrow width resembling 
an elongated bearing point. 

As further illustrated in FIGURES 3 and 4, arches 12 and 14 may be 
constructed and "balanced" such that upper arch 12 contacts lower arch 14 only at 

10 bearing structures 16, and that upper arch 12 contacts all bearing structures 16 at 
substantially the same time, when the user bites down and the user's 
temporomandibular joint is in its proper natural position. 

In another embodiment, as shown in FIGURES 5 and 6, lower arch 14 
includes a single bearing structure 16 - anterior bearing platform 16a. In this 

15 embodiment, upper arch 12 includes a single corresponding substantially planar 
region 22 - anterior substantially planar region 22a. As further illustrated in 
FIGURES 7 and 8, arches 12 and 14 may be constructed and "balanced" such that 
upper arch 12 contacts lower arch 14 only at single anterior bearing platform 16a 
when the user bites down and the user's temporomandibular joint is in its proper 

20 natural position. 

Either of the above example embodiments are in stark contrast to previous oral 
appliances which must be carefully constructed to ensure that all the opposing lower 
(or upper) teeth contact the single upper (or lower) arch at the same time in order to 
avoid problems, such as further deterioration of a user's temporomandibular joint and 

25 associated musculature, despite regular use of the oral appliance, due to natural 
physiological triggers based on the manner in which forces are applied to the teeth. 
This is often difficult and time-consuming even for highly skilled dentists or other 
clinical professionals. In addition, with previous oral appliances the positions of the 
opposing lower (or upper) teeth may continue to shift in response to repeatedly 

30 contacting the upper (or lower) arch when the user bites down, which may necessitate 
adjustment or re-construction of the oral appliance such that all the opposing lower 
(or upper) teeth again contact the upper (or lower) arch at the same time when the user 
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bites down. As this cycle perpetuates, additional instability and deterioration of one 
or more aspects of the user's masticatory system may occur. 

When oral appliance 10 is in use, the one or more bearing structures 16 
(including at least anterior bearing platform 16a) may He permitted to move 
5 substantially freely within the one or more corresponding substantially planar regions 
22. However, due to the natural movement of the user's lower jaw about the joint, 
typically only anterior bearing platform 16a (even where multiple bearing structures 
16 are provided) will remain in contact with corresponding substantially planar region 
22a when the user is not biting down and, consequently, the lower jaw is retracted. In 
10 one embodiment, anterior bearing platform 16a is formed such that it remains in 
contact with corresponding substantially planar region 22a regardless of positioning 
or movement of the lower jaw. The one or more substantially planar regions 22 may 
have any suitable dimensions, but preferably are large enough such that the one or 
more corresponding bearing structures 16 (including at least anterior bearing platform 
15 16a) do not slide off of or otherwise move out of the one or more substantially planar 
regions 22 during fitting or use of oral appliance 10. 

Although in the described example embodiment the one or more bearing 
structures 16 are formed on lower arch 14 and contact upper arch 12 at one or more 
corresponding substantially planar regions 22, the present invention contemplates one 
20 or more bearing structures 16 being formed on upper arch 12 and contacting lower 
arch 14 at one or more corresponding substantially planar regions 22. For example, 
all one or more bearing structures 16 may be formed on upper arch 12 and may 
contact lower arch 14 at one or more substantially planar regions 22. In addition, 
although in certain embodiments three bearing structures 16 and corresponding 
25 substantially planar regions 22 are provided, and in certain other embodiments a 
single anterior bearing platform 16a and corresponding anterior substantially planar 
region 22a are provided, the present invention contemplates more or fewer bearing 
structures 16 and corresponding substantially planar regions 22 according to particular 
needs. As just an example and not by way of limitation, oral appliance 10 could be 
30 provided with five bearing structures 16 - anterior bearing platform 16a, forward and 
rearward right posterior bearing points 16b and 16d, and forward and rearward left 
posterior bearing points 16c and 16e - along with five corresponding substantially 
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planar regions 22a-22e. The present invention contemplates any oral appliance 10 
including an upper arch 12 and a lower arch 14 in which any number of bearing 
structures 16 (including at least anterior bearing platform 16a) and corresponding 
substantially planar regions 22 are provided. This may eliminate the difficult and 
5 time-consuming task associated with previous techniques for constructing an oral 
appliance such that the bottom (or top) surface of an upper (or lower) arch, covering 
all or most of a user's upper (or lower) teeth, must substantially simultaneously 
contact all or most of the user's lower (or upper) teeth to reduce continuing problems. 

As described above, oral appliance 10 could be provided with only anterior 

10 bearing platform 16a and corresponding substantially planar region 22a, without 
posterior bearing points 16b and 16c and corresponding posterior substantially planar 
regions 22b and 22c, respectively. In this case, as in the case where posterior bearing 
points 16b, 16c and corresponding posterior substantially planar regions 22b, 22c, 
respectively, are provided, the substantially free movement of anterior bearing 

15 platform 16a within corresponding substantially planar region 22a allows the user's 
temporomandibular joint and associated musculature to alternately retract when the 
user is not biting down and thereafter return to its proper natural position when the 
user again bites down. However, it has been determined that the compressive force 
transferred to the user's joint when the user bites down depends primarily on how far 

20 away the nearest point of contact between arches 12 and 14 is from the joint. In 
particular, if arches 12 and 14 contact one another only at anterior bearing platform 
16a and corresponding anterior substantially planar region 22a, approximately sixty 
percent of the compressive force applied when the user bites down may be transferred 
to the joint. This amount of force may be undesirable for certain users and may 

25 reduce the effectiveness of oral appliance 10 in maintaining the long term health and 
stability of the joint and other aspects of the masticatory system. 

In contrast, when oral appliance 10 further includes posterior bearing points 
16b, 16c and corresponding posterior substantially planar regions 22b, 22c, 
respectively, placed in proximity to the user's most posterior teeth, the compressive 

30 force transferred to the joint may be reduced from approximately sixty percent to 
approximately five percent of the total force applied. The reduction in transferred 
force may be approximately the same as if the entire bottom surface of upper arch 12 
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contacted the entire top surface of lower 14 at substantially the same time. Thus, in 
one embodiment, use of three bearing structures 16 and corresponding substantially 
planar regions 22 provides the same or similar advantages as such an arrangement, 
while reducing the complexity and time involved in construction. In addition, use of 
5 one or more bearing structures 16 (including at least anterior bearing platform 16a) 
and corresponding substantially planar regions 22 may allow arches 12 and 14 of oral 
appliance 10 to be thinner and more comfortable to wear than arches associated with 
previous oral appliances. 

Accordingly, in one embodiment, oral appliance 10 may be initially 

10 constructed to include only a single anterior bearing platform 16a and corresponding 
anterior substantially planar region 22. If the amount of force transferred to the user's 
joint in this arrangement is deemed acceptable for the user (e.g., the user experiences 
no discomfort and the health and stability of the joint and other aspects of the 
masticatory system are not expected to be compromised), then oral appliance 10 may 

15 be left with only the single anterior bearing platform 16a and corresponding anterior 
substantially planar region 22a. However, if the amount of force transferred to the 
user's joint in this arrangement is deemed unacceptable for the user (e.g., the user 
experiences discomfort or the health and stability of the joint or other aspects of the 
masticatory system are expected to be compromised), then posterior bearing points 

20 16b, 16c and corresponding substantially planar regions 22b, 22c may be added 
according to particular needs. 

In one embodiment, to properly balance oral appliance 10 for the user such 
that when the user bites down upper arch 12 contacts lower arch only at the one or 
more bearing structures 16 (including at least anterior bearing platform 16a) and such 

25 that upper arch 12 contacts all one or more bearing structures 16 (including at least 
anterior bearing platform 16a) at substantially the same time (inherent with a single 
anterior bearing platform 16a), the one or more bearing structures 16 (including at 
least anterior bearing platform 16a) are formed on lower arch 14, one or more 
corresponding substantially planar regions 22 are formed on upper arch 12, and arches 

30 12 and 14 are inserted in the user's mouth. The user is instructed to relax the user's 
lower jaw to allow the user's temporomandibular joint and associated musculature to 
retract the user's lower jaw to its proper natural position, this in turn causing the one 
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or more bearing structures 16 (including at least anterior bearing platform 16a) on 
lower arch 14 to travel rearward within the one or more corresponding substantially 
planar regions 22 on upper arch 12. If after the user's lower jaw has been allowed to 
fully relax for a period of time, ten minutes for example, when the user bites down 
5 upper arch 12 contacts lower arch 14 other than at the one or more bearing structures 
16 (including at least anterior bearing platform 16a) or upper arch 12 does not contact 
all one or more bearing structures 16 (including at least anterior bearing platform 16a) 
at substantially the same time (where multiple bearing structures 16 are provided), 
then the dentist or other clinical professional balancing oral appliance 10 will then add 

10 material, remove material, or otherwise modify one or more bearing structures 16 
until these conditions are satisfied and proper balancing is achieved. 

Once these conditions are satisfied and oral appliance 10 is properly balanced, 
the user may be instructed to remain in a relaxed state for another period of time, ten 
minutes for example, after which proper balancing may be verified. For example, 

15 during this verification period, positioning of the user's temporomandibular joint and 
associated musculature may have changed such that the user's lower jaw has further 
retracted. If when the user bites down after the verification period upper arch 12 still 
contacts lower arch 14 only at the one or more bearing structures 16 (including at 
least anterior bearing platform 16a) and upper arch 12 contacts all one or more 

20 bearing structures 16 (including at least anterior bearing platform 16a) at substantially 
the same time (where multiple bearing structures 16 are provided), then proper 
balancing is verified. Otherwise, the dentist or other clinical professional balancing 
oral appliance 10 again adds material, removes material, or otherwise modifies one or 
more bearing structures 16 until these conditions are satisfied. One or more such 

25 verification periods and associated modifications to one or more bearing structures 16 
may be needed before the user's temporomandibular joint and associated musculature 
are stable and proper balancing of oral appliance 20 is achieved. Although 
modification of one or more bearing structures 16 is described, the present invention 
contemplates modification of one or more substantially planar regions 22 or any other 

30 portion of oral appliance 10 such that conditions for proper balancing are achieved. 

In one embodiment, the dentist or other clinical professional may determine 
whether, when the user bites down, upper arch 12 contacts lower arch 14 only at the 
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one or more bearing structures 16 (including at least anterior bearing platform 16a) 
and upper arch 12 contacts all one or more bearing structures 16 (including bearing 
platform 16a) at substantially the same time (where multiple bearing structures 16 are 
provided) using a deformable impression material, such as BLU-MOUSSE for 
5 example. The impression material may be placed between arches 12 and 14 after the 
initial construction and balancing of oral appliance 10 to create a "centric relation' 1 or 
other impression record 30, such as the example impression record 30 illustrated in 
FIGURE 9. For example, arches 12 and 14 may be inserted in the user's mouth, the 
user's jaw may be allowed to relax so that the dentist or other clinical professional can 

10 physically place the user's temporomandibular joint and associated musculature in its 
proper natural position, the impression material may be squirted or otherwise 
introduced into the user's mouth to substantially fill the space between arches 12 and 
14, the user may bite down so as to bring arches 12 and 14 in contact through portions 
of the impression material, the impression material may be allowed to harden, arches 

15 12 and 14 may be removed from the user's mouth, and the impression material may be 
removed from between arches 12 and 14. If impression record 30 includes a single 
distinct hole 32 for each bearing structure 16 (including at least bearing platform 16a), 
the hole 32 preferably having a distinct border with no residual impression material 
remaining within the hole 32, then oral appliance 10 may be determined to be 

20 properly balanced. If these conditions are not met, then "centric relation" and proper 
balancing of oral appliance 10 is not achieved and modifications are necessary. Once 
created, the impression record is preferably archived for later comparison with 
subsequently created impression records. 

In one embodiment, a dentist or other clinical professional may monitor the 

25 stability of one or more aspects of the user's masticatory system over time according 
to a sequence of impression records 30 created using oral appliance 10. If the dentist 
or clinical professional determines as a result of such monitoring that the monitored 
aspects of the masticatory system have remained sufficiently stable over a period of 
time, then the dentist or other clinical professional may be comfortable finalizing the 

30 user's case. If not, then the dentist or clinical professional may wish to modify oral 
appliance 10 such that the monitored aspects of the masticatory system will remain 
sufficiently stable. As an example, it may be desirable to monitor condylar changes 
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occurring after initially stabilizing a user's occlusion or in users with "at risk" joints. 
Such monitoring may allow the dentist or other clinical professional to make more 
effective treatment decisions and more accurately predict the likely effects of those 
decisions. 

5 For example, a first impression record 30 may be created in connection with 

initial construction and balancing of oral appliance 10. The user may be instructed to 
return after some period of time, several weeks for example, so that the balancing of 
oral appliance 10 can be verified. A second impression record 30 is created and then 
compared with the first impression record 30. If the second impression record 30 

10 matches the first impression record 30, then the user's masticatory system may be 
determined to be stable. Armed with this knowledge, the dentist or other clinical 
professional may finalize the user's case, may proceed with another procedure with 
comfort that results of the procedure are not likely to be negated due to subsequent 
changes in stability of the user's masticatory system, or may take comfort that results 

15 of a previously performed procedure are not likely to be negated due to subsequent 
changes in the user's masticatory system. However, if the second impression record 
30 does not match the first impression record 30, then the user's masticatory system 
has not remained stable. Oral appliance 10 may then be re-balanced in the manner 
described above and a third impression record 30 created. The user may be asked to 

20 return after some period of time, several weeks for example, so that the re-balancing 
of oral appliance 10 can be verified. A fourth impression record 30 is created and 
compared with the third impression record 30. If the fourth impression record 30 
matches the third impression record 30, then the user's masticatory system may be 
determined to be stable. If not, then further re-balancing and subsequent monitoring 

25 may be performed until it is determined that the user's masticatory system is stable. 
These steps can be performed any number of times according to particular needs. 

Particular embodiments of the present invention may provide one or more 
technical advantages. For example, in particular embodiments, an oral appliance is 
provided with upper and lower arches that may be constructed and "balanced" such 

30 that a first arch contacts a second arch only at one or more bearing structures, and 
such that the first arch contacts all one or more bearing structures at substantially the 
same time (where multiple bearing structures are provided) when the user bites down 
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and the user's temporomandibular joint is in its proper natural position. When the oral 
appliance is in use, the one or more bearing structures may be permitted to move 
substantially freely within corresponding substantially planar regions. However, in 
particular embodiments, due to the natural movement of the user's lower jaw about 
5 the joint, only a single anterior bearing structure remains in contact with its 
corresponding anterior substantially planar region when the user is not biting down 
and the lower jaw is retracted. In particular embodiments, the single anterior bearing 
structure is formed such that it remains in contact with its corresponding anterior 
substantially planar region regardless of positioning or movement of the lower jaw. 

10 In particular embodiments, the anterior bearing structure is an anterior bearing 
platform, elongated in the anterior-posterior direction, provided on the lower arch. 
This may allow the lower jaw to be extended or otherwise moved in an anterior 
direction to a significant extent while maintaining at least a posterior portion of the 
anterior bearing platform in contact with the corresponding anterior substantially 

15 planar region. Because the oral appliance ensures that the joint is in its proper natural 
position when the user bites down, particular embodiments may not only reduce or 
eliminate the symptoms of grinding of the teeth (e.g., excessive wear of the teeth), but 
may further address and remediate the underlying physiological cause - improper 
positioning of the joint and associated musculature. 

20 In particular embodiments, the present invention may eliminate the difficult 

and time-consuming task of constructing an oral appliance such that: (1) where two 
arches are provided, a significant portion of the surface of the upper (or lower) arch 
substantially simultaneously contacts a significant portion of the opposing surface of 
the lower (or upper) arch, or (2) where a single arch is provided, the surface of the 

25 upper (or lower) arch substantially simultaneously contacts all or most of the user's 
opposing lower (or upper) teeth. The use of posterior bearing structures in addition to 
an anterior bearing structure may reduce the amount of force transferred to the joint 
when the user bites down to approximately five percent of the force applied, which 
may be approximately the same as if the entire surfaces of first and second arches 

30 contacted each other at the same time. Thus, in particular embodiments, the present 
invention may provide the same or similar advantages as such an arrangement, while 
reducing the complexity and time involved in construction. In addition, the use of one 
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or more bearing structures and corresponding substantially planar regions may allow 
the first and second arches to be thinner and more comfortable to wear. 

In particular embodiments, a dentist or other clinical professional may monitor 
the stability of the user's temporomandibular joint, associated musculature, teeth, or 
5 one or more other aspects of the user's masticatory system over time according to a 
series of impression records created using the oral appliance. For example, if the 
monitoring indicates that the joint has remained sufficiently stable over a period of 
time between the creation of successive impression records, then the dentist or other 
clinical professional may be comfortable finalizing the user's case. If not, then the 

10 dentist or clinical professional may wish to modify the oral appliance, such as by 
modifying one or more bearing structures, to attempt to achieve such stability. In 
particular embodiments, monitoring may be conducted in connection with the initial 
fitting and construction of the oral appliance, such as over a period of less than one 
hour. In particular embodiments, monitoring may be conducted over a longer period, 

15 such as over a period of between one week and one year. In particular embodiments, 
such monitoring may allow a dentist or other clinical professional to make more 
effective treatment decisions and more accurately predict the likely effects of those 
decisions. 

FIGURE 10 illustrates an example method of constructing an oral appliance 
20 for maintaining stability of one or more aspects of a user's masticatory system. In a 
particular embodiment, the method includes at step 100 forming a first arch 12, 14 
including one or more substantially planar regions 22, for example, a single anterior 
substantially planar region 22a or anterior, right posterior, and left posterior 
substantially planar regions 22a, 22b, 22c. At step 102, a second arch 14, 12 is 
25 formed including one or more bearing structures 16 (including at least bearing 
platform 16a), for example, a single anterior bearing platform 16a or anterior bearing 
platform 16a, right posterior bearing point 16b, and left posterior bearing point 16c, 
where each bearing structured of second arch 14, 12 is operable to contact and move 
substantially freely within the corresponding substantially planar region 22 of first 
30 arch 12, 14. The method may further include, at step 104, balancing oral appliance 10 
such that first arch 12, 14 contacts second arch 14, 12 only at the one or more bearing 
structures 16 (including at least bearing platform 16a) and also that first arch 12, 14 
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contacts all bearing structures 16 (including bearing platform 16a) at substantially the 
same time (where multiple bearing structures 16 are provided) when the user bites 
down and the user's temporomandibular joint is in its proper natural position. 

FIGURE 1 1 illustrates an example method of monitoring stability of one or 
5 more aspects of a user's masticatory system using an oral appliance. In a particular 
embodiment, the method includes at step 200 providing oral appliance 10 including a 
first arch 12, 14 and a second arch 14, 12, the first arch 12, 14 operable to contact the 
second arch 14, 12 at only the one or more (e.g., one, three, five, etc.) bearing 
structures 16 (including at least bearing platform 16a) when the user bites down with 

10 oral appliance 10 inserted in the user's mouth and the user's temporomandibular joint 
in its proper natural position. Oral appliance 10 is inserted into the user's mouth at 
step 202, the dentist or other clinical professional places the joint in its proper natural 
position at step 204, and an impression material is introduced between first arch 12, 
14 and second arch 14, 12 at step 206. At step 208, a first impression record 30 is 

15 created using the impression material, indicating that first arch 12, 14 is able to 
contact second arch 14, 12 at only the one or more bearing structures 16 (including at 
least bearing platform 16a) when the user bites down with oral appliance 10 inserted 
in the user's mouth and the joint in its proper natural position. 

Oral appliance 10 is again inserted into the user's mouth at step 210, the user's 

20 joint is again placed in its proper natural position at step 212, and an impression 
material is again introduced between first arch 12, 14 and second arch 14, 12 at step 
214. At step 216, a subsequent impression record 30 is created using the impression 
material, indicating whether first arch 12, 14 is able to contact second arch 14, 12 at 
only the one or more bearing structures 16 (including at least bearing platform 16a) 

25 when the user bites down with oral appliance 10 inserted in the user's mouth and the 
joint in its proper natural position. At step 218, the subsequent impression record 30 
is compared to the previous impression record 30. If the subsequent impression 
record 30 matches the previous impression record 30 at step 220, then at step 222 it is 
determined that at least one or more aspects, if not all, of the user's masticatory 

30 system has remained stable over a period of time between creation of the previous and 
subsequent impression records 30. At step 224 a treatment decision is made 
according to the determination. 
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Alternatively, if the subsequent impression record 30 does not match the 
previous impression record 30 at step 220, then at step 226 it is determined that the 
user's masticatory system has not remained stable over the period of time between 
creation of the previous and subsequent impression records 30. In this case, at step 
5 228, one or more modifications to oral appliance 10 are made, such that first arch 12, 
14 is able to contact second arch 14, 12 at only the one or more bearing structures 16 
(including at least bearing platform 16a) when the user bites down with oral appliance 
10 inserted in the user's mouth and the joint in its proper natural position. The method 
returns to step 210 for creation of another subsequent impression record 30. The 

10 method may iterate in this manner until a subsequent impression record 30 matches a 
previous impression record 30 at step 220. The method may be conducted in 
connection with the initial fitting and construction of oral appliance 10, such as over a 
period of less than one hour for example. In addition or alternatively, the method may 
be conducted to determine long term stability of one or more aspects of the user's 

1 5 masticatory system, such as over a period of between one week and one year for 
example. 

Although the present invention has been described above in connection with 
several embodiments, a plethora of changes, substitutions, variations, alterations, 
transformations, and modifications may be suggested to one skilled in the art, and it is 
20 intended that the present invention encompass such changes, substitutions, variations, 
alterations, transformations, and modifications as fall within the spirit and scope of 
the appended claims. 



